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Abstract 



PURPOSE:To stabilize power performance of an internal combustion engine by always 
correcting a generated voltage command value in response to an operating state of the 
engine. 

CONSTITUTION:Pieces of information such as an engine speed Ne, an engine water 
temperature TW, a throttle opening theta, an engine intake air amount Q, etc, of parameters 
of an internal combustion engine are input to an arithmetic processor 8. An electric load state 
and a vehicle traveling state are load- identified from the conditions. Thereafter, a target 
generated voltage for controlling an output of a generator 3 is so set as to become optimum 
for a vehicle state according to the load identified state. These processes are calculated in the 
processor 8, and a generated voltage command value P corresponding to the target generated 
voltage is output to a field current controller 5, thereby controlling a storage battery voltage 
in the generator 3 to a target generated voltage. In this case, the processor 8 detects a voltage 
difference between the battery voltage and the target voltage, thereby correcting the value P 
by the difference. 
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mmwmtnmt Bmmmw l j±om,mmcfccxffimm 
ttz ftmmm iao -c&» $ ft § &m&w&<owm ^ 

«Bi"C*»»$tt«^4r«^i-5X8E3gS:aii:, ltftfflSB* 
gBE^^m L^&££> e>ftfc®P«EE i Jt» LTfuiE# 

&tm®& *w« r * k *5 v ^ , 
Hfria«3t«!faiHi»8i±, iuiE^mmjE^^ttifttfiE^^:^ 

5 £ 5 lciW****Elt*«;:# LTlilE&a-f 5 r. t 

» LTSME«BEfi SriP**^ « r. i T\ flffcUWEWt^ 
Skco«EESriWiB«E»^lHl«»c <£ 9 18$ $ ft £ B R«t 

t O^HulsmBEJi^lUK K J; 19 Jg^r £ ft 5 g 

EE t «T3a«BEtfttIiia»t?ttHi $ ftfeSfrEtf *¥»«>*E 

ao«E4rirE«E»^EIttJ;: £ 9 fl*£ S ft 5 g ««« 

t* s »*s 2 is*(?5 «s«h ^ <t o r ffin * ft z> -$.mm 
jg^m&i- J: >9 Ji^n £ft& g «*««ffit::# lt f£t£ in 



»c i" 5 w t * »« i: "f S it 2 8B« co «S«B8 £ £ 

0 rigft * ft 6 £»E3gS«<DSJ« ^ta 8 

£ * fiitm J: 9 /J> S ^ £ # K^WEttBEJfc otalgia 
SrfiV, «ffi«Effl^lHlKo}g^jc:»LrBJE«EJfcS: 

&alHlB^^:la«ftfas:^Tv^ % mmmj±m^m^om^c 

1 J: 9 , «T(ciWE»m*a<o«BE*:aWE«E*B^lilK 

r i: r i: ^^m^-f-^t*** 2 E«<0rt«S«B8 

fczxmm'mi£tmk-f%m&, wimmw-mm®m*. 

f^lE«M tc J: o S ft 5 £8E*««£>fH» x 

n Lxmmmcrz - £ t i"5 2 ism^ 

«S»BB J; o Tig» S ft £ £«K3B««<Z>#]» ^ ^ 

i»**io] mmmn^m^\mc^^x, mM&mm 
7, 8, 9<D®tiwcm$k<oftmmm\z£<>xmW)tsh 
[0001] 

Sft5^i«lS«:M^ffllW^TA(^36^o, ^twg®j^i 
irK*Sftfcrt»«B8lcj; 9 laiesgtb^ftr^m^tf^ 

[0 0 0 2] 
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SJflPvO^AIi, «X.ff, WBBBS60-16195 ^f&KSl 

[0003] i^anflv'^f Atir^ ^ p = y e*- 

[0 0 0 4] flk#|#M¥3-270700 -g-42t«(Ci^ 
[0 0 0 5] 

[0006] ao-Cx rt««Ho»^ttiB^ilS*coa* 

tt+^ftSfcOdSWbixfctLTt, fulfil 9 #££11 
[0 0 0 7] Sfc«#Offi*ffif|fCtt, fEJEWRHB© 
Ctf &oSas^ IS 5 c & dft 19 , gc£Lfcft&<£> 
[0 0 0 8] *«M©B»tt, A«MRoliAttfi^K 

[0 0 0 9] 
[0 0 10] 



[0 0 l ll C^bO»St«*»aiaIKwrt»"C*» 
««««!l#@B-ttiyj-f 5 r t K J: *9 <MS)fl§Xflc««* 

x\ mmmmm&ttffiffi&mLnmb, ssmse^ 
[0012] 

Mm<Dmmzm~r$^xm.w-tZo 
10013] a id, *^s^«li(aotfi$ 

t ft £ «fc 5 3 (Dffl^ SrMW-T S fc«>©| ««« 

p &jm®»i^[Hi*§ 5 -w^j-r 5 r t \z <t ^ swux 
atff«!aiiiK8M:Me«i;tt«££:, g 

««E»^«Pfcil|jEi-5. 

[0 0 14] H2tt, ±!B*3SWOrt»«BBlcJ;oXig 
FJKL [lfeh/v^^ffi^i-6^^^^f*l IfefllxLT 
ft Six. (Hl^igftStl^o «HB*B«S£»E*««3H:, 
183 2 a, 3 2 b, 3 2 c^HUfcH^t^fc* 

rtSixrv^o *fc, m/iS^m«3^3ffi#^3 2 a, 
3 2 b, 3 2c £14, W*.(i-*r<0^^- KSrHMSfi 
3fc^^LT4«^ft»a0«S3 3asSatSn, milB^ 

xftm-rz>i:5\cmf&zirix^z>. tms&w&swt, 

gl^g-r S tEEiSSl 5 OfiWtft btiX^^o 
[0015] 4t rt«S*B8itt, — 
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*JH- (MP I) *A0 4afBrt«S«Bi-C*>!9, 4m<D4 

Wx.tt 5 1 i-e<7>gg«iasff s 2tfmtfbti, zn^ 
[0016] #««s{cas!»te)ixfc^y7^5 

3fl «x(f^ = -</^Srrtiibfc'r>f ^ h U tf*.-* 

5 0 ^LT, ffrls^v^^^^ 5 i ^«S»*»3£a, flu 
IB^A^y ^5 3 <z>,£*s#JfflH S9ffirt«R«BB 1 (Ofsm 

mmx*hzm&&mm®s{cj:<>xfflW£ft%o tit, 

tyb7/v^Dt^^y^^h (cpu) 8i, ft 
» tnffl ^ 5 tf> o«-ir- * £ -mm KEtttf- $ 7t *6 <r> 
7^7^tX/^y (RAM) 8 2S^Q^7^ 

^ey (rom) 8 3 i^few^sn-rfe^s r^6<t« 
gijtcAta*a«*«EiiiK(i/o ls i)8 4we, 

*rC^5 0 MIS I /O LS I 8 411 flfriBrt&«B8 1 
fc, BMBI/O LS I 8 4^18^^^^^^^^- 

[0 0 18] K±w«*«aiaK8{Cct5«!lSP{c:£*ft 

rt*«BI fc« A $ h 5 K ASftSQ Srft a?ft8E* 
ft h^-Yira^r^n— 10 

i, »37K<^7kaTw*fttti-t* STkia-trvf-i o 2, * 

0 3, #ft;tf**<0»J«£O2 Srtftffl fCtt««S»0 
£*SJfc (A/F) &ffl#t5fc*<£02 tytl0 4, 

$7>$m l^Bf^EieA (Mtff, i*) 

10 6, «S<Z)*fe»S:fT5^^-^OSAS S^^ffii" 
s/^i 0 7fSWRttP>;ft-O^ 0 Etc, 



0 8^i2lt£>tiTV^ 0 

[0019] JKiKKW Lfcrt«S«Bi^#a»^^^ 

*«»m*4o*i:ft«BEVB t mre^* k^t^w 
ms*^4 i ^ft^s^aAisfaaE i L*ftatf-3«aE 

ir>-y-4 2(7?tti^ft^SA*S4x"CV^ 0 WlSa*-fe> 

s^fct^r**>So *fc, fl»!Bfll»*a3iiHiK8(m * 

[0 0 2 0] EA±RW LfclftSKfcV^ milEmHiiS 
«M«tft4^a*«EEVB*:*fflU ifrJS 

--*\ «HL«i3ffiiaK8(±. ftulS&iry-^, 

[0 0 2 1 ] **WfcJ:Jxtf. ffrf2«*M3S^8#. 

5*o HP^, ful2^*^S[Hiag 8 co I /o L S I 8 4 ^ 
e>**«E»^*P* s ffl**tis H»Ih]K 5 0 trA^i S 

[0 0 2 2] r^T\ mflS^Jffll[H!S§5 OlroV^T, El 3 
4rffl^-Cift9H-*o 8 3(i, ]WISM»Ih!K 5 0 <OBK^ 
ny^Sr^-ffc^Tffct), h7>^^Ki!ilaIB5 0 4 

Clr**IKEffi^P^A^.S^5t«ffijE*lHlB5 0 

3 mm- a%mj] tawa K9 ^kuibir s o 4 * 

(HlfSs o l Zi>Mffii-%o 

[oo23] mmmjEmt^mm 503 o»^^ov^-cla 
4Wi5^v^m 0 H4tt H ffiraa«EEgg«iH] 

K5 O 30@K1»jSS:^i-H"C*!9, 5 0 3 aftNOT 
y-K 5 0 3 b, 5 0 3 c(j;e-MOSh7y^77 
-y—hlwctPfflfJESStlST^n^-^^jy^ 503 
d, 5 0 3 ft±fitt»s 5 0 3 e, SOSgfi^yfy 

[0 0 2 4] C^T\ *««EEJ8^«T*feSA*«-*f-P 
i U^/ut?fcofct"*-Si:T^i3^ - 0 
3ctf**«U 7tn^ • 0 3 b^36»r* 
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4V) £#5 0 a^Ci^SBSJIEA^I^P^Low 

tf, A^fff^P ^Hi/Low Sr«5gi-J:5iffi-g-^« 
3\ BlrEfS^bttVO (#lxj£, 2.4V)/0V«D 

^/^sra-fwtici^^ ffi^ft^a^e>tL^ 0 115 

lc-«Sr^i-^, JS«IS: t («fijx.tf % 6.4msec) £-f£ 
HJia«««JES^«LPSrM8B«EE3E*lElB5 0 3 Srai" 

MZ-fet Lfcra-x^ Hi-S-Sr/Bv^ Zktektytfk 

[0025] a6tt, ftmmm<Dw&&m\cfczxmm 

T, X&TEMu YS:±Pfi«t LfcffiH*l8aaflEW» 

r\ sfiiE^»j5fflrt^^»s^ia««^»**poa 

9K* (DUTY) i:B«38««BE|ci8L-C(±,.Jt«H« 
8«fE««^«^«:P^^JtS#a<BH^©a8e*i;:Bi 

[0 0 2 6] |7H*^^J^7D-ft- 

h*fflv^Rwi-5o *7^^7oi^s«*©fM»** 

flEVB£&t>&^ ^7^7 0 3 -efflfErt«»B8(-*5 

f 5 VB 1 SrSSI-So »U BJ£fc*3#5:7 
p-^*~hf±«iM-«5o *f< Its WEfil»»^«[V 
BlSrSSSL ^fy^7 0 5^9«IB#J»JB««VB 1 

ttitOttE V B <h cDUE^ A V B 
A VB=VB~VB 1 

fc^4T5^J^S:ffv\ fl^fEile^ftffi^*^bLTV^fc» 
^1:^7 7/7 l 0(r^^T«IE^^tf^^v\ Hff 

E^fs//7 o 6<D$m^&^x, mmmm^m^mt 

5/^7 0 5 'fjf ttj Lit ME A V B^iR^! L"CV % 5 
a*«3£«:ff5o r^JJEii&^T, «rEAVB*s*|iE« 

(i, ^7^7 1 3"C«W*ff±i-S 0 fi«E^7 t y^7 

0 7ofl£i:iJ^T, ffirEA vb^sirs:U"Ci^«^ 



itulSA VB^ 

0. 1 V< AVB<0. 8V 

^tefflrtxfcftlf, *r ^7" 7 0 8 K^tMjE&S*: 

fT5^ B«Ettffl^»^^llfl&E^Ts/X7 1 0T?« 

iEtos^firt>^v\ ^rr% mm^T^y7 o s ©hie 

«F(7?SJEftAVB (OLD) £r/8^£<h, 

A V B = A V B (OLD) + ( a X A V B) (Silx.^ 

a = l/l 0) 

t + 5^tdS-C#, »W*JifcAVBSrSnB«I»»^« 

v b i idjsrant-rs r. t -eHiEaafcs 5 r i #-e# 6, 

»f< LT, Htj|E^r^7°7 0 9&157 1 OO'&t&mt L 
X, ^f^7 1 li^V^TWIErtBMl^ihLT 
V^^if 5 A^JSSrffv\ ff± LT^fcttfttfflfiE* 
7 7^7 0 21:15^ ffufa^x y X7ii t?#± LTV ^ 
SiW£Lfc»e\ WEllffillAVB&AVB 7 £LT 
lUESm&iKlfi 8 2\z\&tikt& l 2) 0 SSIS 

EttELfcfiffiiAVB' SJL&tiSfcfttimM 1 

EMWM^*VBl^B8UT1ijES:fif5fc©tU 
7^7 1 3ii*3V^-C»T"fSo 

[0 0 2 8] m&LfzXTy7 7 Q 4tZ&tf%Mffim^ 
fEVB l©a^ftO-«SrH8S:fflv^RWi-5 e * 
i\ ^7>^8 0 lT^*^£Slte-f .^v^Ih] 

Kffv^flUBtfflv^THrEacttiit^JBiJ-rs 

Ste (^7^8 0 3) fflEMHtt^ttVB 1 = 13. 

OV (^7y/8 0 8)^U j£«*fTtfcJ8-CfcS»£ 
(^^^8 0 4) S»E*JgiJttt» 
K/uSKiflBT-fcofcifrg- (^7^8 0 5) fu 

la^jfflijg^ffivB i - 1 4. 4 v ir-r^o rne><ottJ8« 

^oo^fi, »E*»«^«V B 1 -15. 2 V t L, Zfi 

[0 0 2 9] «ZE^ff 5ft^{-o^r, HI 9£ 

ffl^-CRW-fSo 9«E»«ft«EVBXUtfi»E 

9J W^l v B l ^@ 9 t:^t J; 9 i:f ffl A V B 1 1 

huE»J»»^«VB l^SJESixSfcftBlt-fc^i" 
J: o ic, fflE*«ft*EV B&tmE»J»»^«VBi^ 

^XS»EI(0«BEilAVB 2^fflv^"C^SiELrv^^fc^6, 
A V B 2>AVB3 

[0 0 3 0] *fc, l)^^Ert««B^ffJtS*^'fci:#^-^ 
«EEH A V B 3 S:«Rf § it-C V ^ feSt^rt «S*B8 Sr*fe 
ft-rSBStt, BuE«JEiloJ;5(-fifrE*«*««i«Ev 
Bt^EfW»»^«VB i^aE^tiB/h^Srir^ffi 

^nxr, sja?Lfc-«i^*5^"Ctt. a*s««B(wjS; 
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DTiluE¥tttf «?&S£V B fcHuESiJfflJt^ttV B 1 CO 
$^£^ff&ffl3^8coK9&^^ (Mx.fi, 
f±\ «rE**tf v b t BfrEWJfll&^iiv b i co*ee 

oiv^^s^tliStufct*^ HuEmEEHAVB 3Kfc 
5 J: 5 t£*J» U K««iEa31S:i-5*^j:!9«JBESI4: 

io, ma 2 sec mzffijE&m*frozbt^mx+h 
[0031] wwT\ hi o, mil srfflv^-caijonit 

Wfco^TR0H-5o f»E£iP«iEVOf*M&Kfcfc» 

1 fctettSfflLK^^Sr^JSi-S w 1 £ J; 9 
fl:WE}B^*:P(c*ia"rs«l»JB^<tVB l 4r*tEi-S 

ffiP^ilSW (DUTY) tB«*««EOl8«tt, B 

i o i^-rHME£ip«Ev o o^i$fi:&#*u in i 

P$T L«!B.tr*r ItAVTl #<7>ituE g «*««EdST 
[0 0 3 2] £fci£i-, a*^T2*T»TI»Lfc4:i-S 

tiWE£W«flEi^ vo#v2^i±#Lfmfc*tLT 

45. 

[0 0 3 3] E(±HlraiUfcri(cJ;0, WffiSiPSBE^ 

i^tH3te5 c j;ot, «fE*K*asiHiK8fctev^-ca* 

«fl:^^5IBES*«E^*»»*r»ttb, -t*i*:S 
^WEftM(ffi««[V B l l^H LXmW-Zft b z. 1 * 

[0 0 3 4] rr.T\ 0 3tt:*H-TRBi&[Hlft5 0 4 CO 

ftf£<j9iii«&Ei 1 3co^^ ^ v^-r- h%m{zffi&m 

BE|r:J:i3TRSrlElliL*SSESr-^l-ftot:^^o * 



l0(^tJ;5 fc£!p*fiEV 0 36? v l ^£{g;T1-£fc 

[00 3 5] H 1 2 (4, ^aJ7K^^^V^^J^aIi/^7 : • 

(DStMfxfiWMrl-Zk. ^fy/l 2 0 2X-iE* 
ft^s/^y^tSBEVBSrBilJja^ ^x^l 2 0 3T? 
irErt^!8l^fe^5»a*^TW«:IR5i&^ * 
r^l 2 0 4 ii*3V^-C«TfiBrt«S«B8 1 <35»^Sr«BU"r 
5^at LTaiy^yilWEft, BftA£ft*. 

ERIt&SlElfcSK&^T, mfE51te«ffiiwl£CfctfffS 
«»»*«VBlS:S3£i-5 (^7^1 2 0 5) « - 

^tt«T-*5»©il(E*«S:WSiJ-r5 (H8) e 

[0036] m< tr N we*j»*b^«[vb i *mi£ 

ft, ^t^s/^i 2 0 6-CB&E»a7kia*TWJ:i3S(fES 
^mBE V 0 <0itK:RR8:!pJ£U *JEfM»«<£#tV B 1 

i:. WE»a*^TW*B(rES2|6«JBEVO©aft^3E 

/\VT=V 1 + AV/ATXTWX j3 
(AV = V2-V1, AT = T 1 -T 2) 
ttSwtm, r^fl[AVTS:S(rE»J»ffl*«VB 

i teinWi-* ^ i xffiiEZff b^b dsw*5o 

[0 0 3 7] ^yf^l 2 0 7-CHuErt*R«lB8dS 

1 20 2^g!3, ffJhLXV>Sft6>tf^7 t ^^l 2 0 8 

[0 0 3 8] w^-C\ HI 1 3 ^fflV^TSU^^ffiW-oV^ 

fc, fflffi*SfflS«E*«»(OliKBSfc^N l cdb# 

^StfEft^m^I LMltfc^^tSi:, «fE*ffifffl 

LA2i:4ofcfct5t 8»E*^ffl3SSe*«ttlcc> 
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[0 0 3 9] f=fc, H«f2;ft»S«£l L^A 1 -C&ofcfl* 
iC, rtia*mfflX»5Sa«S^iHli|SK»^Nl, N2, N3 

& mt Lit t # ^swa*Hffl*a«««w**«Ef±v 

1, V3, V4£4?K ^r^ixft^lil^LTflffi 

tcj;^ wiaa««««E«^«vB ncHL-cstaifS: 

^©ENteSb&SNl, N2, N3t3Eft-t"5ri(C<to 
t\ S(fEA«f*?SEl L©**^A3, A 4, A5A:fE{t 

u ttieA^fm^i L^ift*«[<fe?) t>*#v>*^ husb 

£ Q £oT N «flE*iWffl^«E«««o|Hl(E»(CjECt8« 
[0040] -tci-e, WS6LT#fc«ffi*HfflSa»« 

1 4 0 3 fc*5^T* ttErtjftttH 1 fl>ftf^S:W»Ii-S# 
»^tVBlfe»Et5(^T^1 4 0 4) 0 

^e>H9ia*iMf«8Ei Ltlffflu fiJEtft«f«8IEl Loft 

^ffiA 3 J: 5 fc^#^»^tw^fluSE^JfiJ«^«VB 1 
ttlASrffJfc-f 5o (^rs^l 4 0 9) 

8uE*?^l 4 0 Sfcfc^T, BlfE**«A3 

git 1 l <Dm{k^zfccfcm&m^ v i%m^xmmmm& 

B 1 ^HtlEmjEjSA V 1 -5 r i"t?ttjE+St>(3? 

£-f£ 0 jfctc, mfEStt^y^yaEEVBtffiffSIEISSS 
^8 2tri£^L-0^c®±VB' ir^mJBEHA VB' 
AVB' =VB-VB' 

*>SffSfi(«X.tf 0. 5 V) «fc$ t^t^iti- 



BftEfMWit^iiV B i<omX%#±1~Z 0 HMlS^JEHA 
VB' ^mTEfFSfliJ: t) *>/h*^«£U:f±* mfE**^ 
yryfiffiVBSrVB' £ LTifflEEttH£tt8 2 KEK 
40 8) , ^yy^fX 4 1 

f^*"C*ixfi^^y^ , l 4 0 2^S9, ffifcl/0*5 4 
Pjll^f^l 4 1 1^*5V^-C»T"**5 0 ^CCfL til 

403 ^c^v^r^y^>lH!^teft^:fflv^T*w«)»e^^t^8 

AW««S:*iJSL1iiESrfr5Ci«cj:9. ^^£o 
ft»ft«J»«:fif5rt*5"e#5o *H*«-Ctt, WIS* 

«^y^y«EVB(oirEft#«*i LXtttTO*K« 

»SrffoTV^^ lttESltt^y^ymffiVBiOflfrE* 
[004 1] 

[B2] *«WKBii'5^7 ! -A^#^0 3/^|g 0 

[bi 3 ] ^m\cmt^mmm<omwmo 
me] mwmmm<Dm\mrMo 

[87] **W^I8i-5a0E4*]E^7n-^-r— K 

[Hi 0] *Jp«E^»i-sfi«WttH« 

[Hi l] XSmEtt^&SflHSCSBE^iUe^^n 

[mi 2] taft^ioiiEi-sMai^^A^^n-^ 

[[113] 4CRAS%««ttOttEE * «««ptt*^i-^ 

[[ill 5] H3(c*5tt5 hyyv^KftB&Sr^trfBi 
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